Abstract
Introduction
Training within organizations is one of the most pervasive methods for enhancing productivity of individuals and communicating organizations' goals to new personnel. In 2012, U.S. organizations with 100 or more employees spent $164.2 billion on formal training [1] . Increasingly, much of this training is done through new training methods such as technology-mediated learning (TML). TML, also referred to as e-learning, is "an environment in which the learner's interactions with learning materials, peers, and/or instructor are mediated through advanced information technology" [2] .
By 2009, it was estimated that 60% of core business processes and software included an TML component [3] . Dominant among this from of training is technology / end-user software training [1] . These technology training e-learning modules are generally self-paced, using multimedia demonstrations.
In spite of this rapid pace of adoption, researchers, trainers, educators and students have argued that online technology training is different in its nature of delivery and reaction of participants. While individuals generally work on online learning alone and have the advantage of quickly tracking their progress as they go along; a comparison of online learning with traditional face-toface classes shows that online learning students have higher anxiety [4] . Research, though limited, shows that higher levels of anxiety has had a detrimental effect on learning outcomes [5] . Researchers and educators are thus, constantly looking at ways to reduce anxiety levels among students as well as trying to see the impact of such reduction on learning outcomes.
Another major concern in using TML though has been the depersonalization of the training experience. Participants have a tendency of feeling lost and alone in this experience [6] . An emerging area of aimed at remedying this is using team-based learning in training [7] . In a comparison in education literature of e-learning with traditional classroom learning, researchers found that a collaborative approach increases student involvement in the course and the level of critical and active thinking, promotes problem-solving skills and increase's student satisfaction [8] . This is also true for technology training in classrooms, where collaboration has been shown to improve training outcomes and reduce anxiety [9] .
However, three major gaps still exist within the literature. First, the dominant theory used in technology training is the social cognitive theory. Much of the research using this theory, though, has been on behavioral modeling, ignoring the other input stimuli, including perceived anxiety. Research presented in this paper uses all the elements of social cognitive theory, including verbal persuasion and psychological state, to couch the research framework. Second, much of the discussion regarding using collaboration in online technology training has been atheorticial in nature [10] . Consequently, the relationship between peercollaboration and self-anxiety remains unclear. Much of the focus of research has been on the relationship between collaborative methods and learning outcomes, rather than on anxiety. Research presented in this paper focuses on collaboration as a mechanism to reduce anxiety, and it's effect on learning outcomes. Finally, almost all the research regarding collaboration has been in face-to-face traditional scenarios. This research analyzes collaboration in a self-paced online technology training scenario; an area lacking in team based research (summarized in [11] ) and Education ( [12] ) .
The research presented here aims to address all three of these gaps. It presents a theoretical model for online technology training building on social cognitive theory as the differences that TML presents. It then reports the results a quasi-experiment examining the role of peercollaboration in behavioral modeling based online learning. The paper examines the impact of such collaboration on self-efficacy, satisfaction from the process, and anxiety.
The next section presents the research model, incorporating existing literature where appropriate. Next, we present the research methods and data analysis. Discussion regarding the results and its implications are presented last. We conclude by outlining the impact on future research.
Literature Review and Research Model
Most research in technology training outlines computer self-efficacy as the most important learning outcome. The construct is a combination of confidence and skill [13] . It has been argued to be the single biggest predictor of behavioral change in individuals [14] . Researchers, over the years, have also found it to be a good predictor of task performance [15] . Computer selfefficacy, a derivative of the general self-efficacy construct, is an individual's perception of one's ability to perform tasks using a computer [14] . Computer selfefficacy, specifically, has also been shown to have a positive effect on task outcomes, adoption as well as attitudes [16] . This, thus, is the core outcome construct that this research focuses on.
Social cognitive theory, used extensively in IS and Education research, is the most comprehensive conceptual approach to outlining the antecedents of selfefficacy [17] . Social cognitive theory postulates that training interventions as well as individual characteristics impact learning outcomes through reflection on observations.
Sources of Self-Efficacy
Social Cognitive theory outlines four major sources of self-efficacy enhancement: vicarious experience of observing the performances of others, enactive attainment, verbal persuasion and physiological state. Vicarious experience and enactive attainment, both dealing with using the end-user technology during training, are generally grouped together under behavioral modeling [18] . Verbal persuasion is the encouragement during the training process, while the physiological state deals primarily with the anxiety that the participants are experiencing [17] .
Social Cognitive theory conceptualizes all four of these as similar inputs happening at the same time. Selfefficacy is conceptualized as the outcome. This inputoutput conceptualization was developed in the 80s. During the 80s, in a training context, all four stimuli were present at the same time. Enactive modeling and verbal persuasion are done simultaneously by the instructor while enactive learning is the practice that the students do in the presence of the instructor.
Self-paced online learning, on the other hand, has three distinct phases when each one of these stimuli are ether developed or present (see Figure 1 ). The first phase involves developing the training modules for online deployment. These are generally done separate from the training session, and at different times. It is important to recognize this difference, because all the feedback and content questions have to be anticipated before training is developed. Verbal persuasion, if implemented, is done during the collaboration process. This is also the phase when psychological states are influenced. The last phase, is the measurement of selfefficacy. Each of these stimuli is discussed further below.
Another important outcome construct analyzed is satisfaction from the process. Satisfaction, like selfefficacy, has been linked to multiple technology adoption [19] , performance [20] and group outcomes [21] . In online learning environment, satisfaction from Computer selfeffiacy Figure 1 : SCT Stimuli in Self-Paced online learning -Research Framework the process has been consistently used as an outcome variable as well [22, 23] . In this study, the learning process satisfaction is measured as a part of phase 3. [24] . Vicarious modeling in previous research usually is done by using an instructor to demonstrate actions in a video. This learning method has been compared to lecture-based training, which uses the same content, but without demonstrations of content being taught. Social cognitive theory also emphasizes the role of self-modeling or enactive learning in a structured environment, with controls and feedback for knowledge enhancement. Enactive learning, builds on the modeling by doing self-modeling in a structured learning environment, with realistic feedback on actions and good guidance. It is focused on building cognitive knowledge models. Most commercially available tools (such as Skillsoft, Microsoft's training, etc.) use modeling as the basis of all technology training. Trainees are shown videos with demonstrations of the end-user technology features. This is followed by a simulated environment where trainees can practice. Online training allows participants to use these training elements in self-paced environment, with the ability to repeat training modules as needed.
A consistent empirical finding is that modeling, both vicarious and enactive, leads to better training outcomes compared with other methods, such as lecture-based instruction or studying from a manual [24] [25] [26] [27] . As hypothesized by the theory, empirical evidence supports the direct effect of modeling on computer self-efficacy enhancements in all environments.
In this research, we used existing tools to training participants in an end-user technology. However, instead of replicating the research with a focus on the effectiveness of behavioral modeling, this research focuses on the other two antecedents of self-efficacy (psychological state and verbal persuasion); especially in a self-paced technology-mediated environment.
Psychological State.
Stressful and taxing situations generally elicit emotional arousal that, depending upon the circumstances, might have informative value concerning personal competency. Therefore, emotional arousal is another constituent source of information that can affect perceived selfefficacy in coping with complex and/ difficult situations. Measured as the perceived anxiety, this construct has been of consistent interest in technology training [28] [29] [30] [31] . Although much of the research has been done in traditional environments, researchers have all highlighted the importance of this construct as an outcome, as well as its importance of a stimulus to selfefficacy.
Online technology training generally introduces two new elements: a) the instructional technology used and b) the end-user technology being trained on; creating complex situations. Existing research shows that students using online instructional technology exhibit more anxiety than traditional students, especially when dealing with complex topics [4] . Individuals who are especially susceptible to anxiety arousal readily become self-preoccupied with their perceived inadequacies in the face of difficulties rather than with the task at hand. For example, researchers have shown how increased anxiety can result in reduction in usage of learning structures (such as email), consequently reducing learning outcomes [5] . Similar results can be found in other studies using technology training in online environment, which outline how anxiety influences the task process [30] . However, most research, in a technology training context, has looked at self-anxiety assessments as an outcome to the learning process, instead of as an antecedent to self-efficacy [28] . In this research, we examine anxiety as an antecedent to computer self-efficacy. Thus, consistent with SCT, we hypothesize the following.
H1: Extent of perceived self-anxiety will have a negative effect on computer self-efficacy in an online learning environment.
Another important psychological state part of the learning process is satisfaction from the process. Satisfaction from the process is how well the participant enjoyed or found the process to be reasonable. The more satisfied the process, the more engaged the trainer is likely to be; which in turn affect's self-efficacy.
H2: Extent of satisfaction from the learning process will have a positive effect on computer self-efficacy in an online learning environment.
Verbal Persuasion.
Learning is complex, involving challenging activities. Verbal persuasion is widely used to try to talk to people into believing they possess capabilities that will enable them to achieve what they seek. These can be through suggestion, exhortation, self-instruction or interpretive treatments. People are led, through suggestion, into believing they can cope successfully with what has overwhelmed them in the past.
In the face of complex or difficult learning objectives or where there is a long history of failure when learning, behavioral modeling influence can be readily extinguished by disconfirming experiences. This is where verbal persuasion can help by explaining the learning method better or providing verbal scaffolds for the learning process.
The interaction that leads to verbal persuasion can be of two types 1) between trainer and trainees and 2) between trainees. In a face-to-face training situation, the interaction between trainer and trainees is done as a normal part of the process. Although SCT does not distinguish between these two kinds of interaction, it does theorize that such interaction is focused directly on skill and confidence enhancement -the two critical elements of self-efficacy.
Much of the discussion regarding verbal persuasion in technology training has been done in a face-to-face situation; relaying primarily on instructor-trainee interaction [16] . Studies have primarily focused on feedback, either as task feedback [32] or explaining the content by the instructor orally [33] or written [34] . Such feedback may or may not contain encouragement; a key tenant of verbal persuasion. Only one study has focused directly on encouragement and its direct effect on self-efficacy [13] . This study focused on encouragement outside the learning environment, such as supervisors, friends and family. None of these studies found a strong, direct impact of such as instructor driven feedback on self-efficacy.
A second form of interaction is between peers. This form of interaction, i.e. trainee-to-trainee interaction has received limited attention in practice and research. Online technology training has been viewed as an individualistic product, done in a self-paced manner at an individual's convenience. More recently though, researchers and commercial products are starting to introduce collaborative online learning, either through the addition of paired learning environments or through asynchronous discussion forums. The goal here is to enhance collaboration between trainees. However, no research that we know of has looked at this interaction in an online training environment for technology training.
Outside online learning, a meta-analysis examining various collaboration techniques suggests that collaboration does have a positive impact in general higher-education settings [35] , end-user declarative knowledge [10] as well as peer programing [36] . Only three studies that we know of have investigated collaboration in technology training. Two of these did not find a direct effect on self-efficacy [9, 37] while one did [38] .
In this study, we use teams of dyads going through an online training together. The experimental controls allow them to interact, while the experiment protocol forces each of the dyad members to ask each other at least three questions that they need help on. Thus, not only is the opportunity for interaction between trainees provided, tenants of verbal persuasion interaction between trainees are also enforced. While previous empirical evidence is inconclusive, we hypothesize the following based on the underlying SCT theory.
H3: Extent of collaboration will have a positive impact on Computer Self-Efficacy in an online technology training environment.
The second outcome variable is satisfaction from the learning process. While research in group decision support system literature shows that team work increases satisfaction [21] ; results in education using discussion boards in online class have not found any difference [22] . However, drawing on the theory, we hypothesize.
H4: Extent of collaboration will have a positive impact on satisfaction from the learning process in an online technology training environment.
Theory Extension.
Social cognitive theory takes an input-output view. The four influences are viewed as inputs while self-efficacy is the output. The processes through which these influences work are argued to be cognitive in nature. In a self-paced online technology training, these inputs are not all presented at the same time. Behavioral modeling, including demonstration, simulation and feedback, are all prebuilt by the instructor beforehand.
The two other input constructs, i.e. psychological state and verbal persuasion have a temporal distance between them. Psychological state (anxiety in this case) and Verbal persuasion (peer cohesion in this case) are measured as a part of the learning process. Consequently, we argue that assuming all the inputs to have the same path is not correct.
Social Cognitive theory conceptualizes a direct impact of verbal persuasion on self-efficacy. In a learning/training context, much of this is based on the argument that encouragement and support by the instructor are helpful in enhancing confidence of the learner/trainee, a critical component of self-efficacy. In a self-paced online technology training context though, this continuous support and encouragement from the trainer are missing because of the nature of the delivery. The training software can be built in one location (or organization) by an instructor /trainer and implement in a different location (or organization) without any involvement by the instructor. In an online self-paced training environment, the interactions between trainee and trainer are pre-built into the system through the use of feedback and help.
However, as mentioned earlier, the second type of interaction, i.e. peer-to-peer, is also gaining prominence in self-paced online technology training in both practice and research. We argue that such interaction is not directly focused on enhancing skill or confidence of the task at hand. Instead, this interaction brings in the ability to relate to material. Trainees also draw on each other's experience as a part of this interaction. Research shows that greater the computer experience, the lower the computer self-anxiety [28] . We argue that this is true even when the experience is vicariously drawn i.e. through trainee-trainee interaction. Aversive stimuli though interaction of peers relaxes trainees, reducing the levels of anxiety driven defensive behaviors. Only one study that we know of investigated the impact of peer collaboration on self-anxiety and found a positive impact [9] . This study, though, was done in a face-toface context. Thus, we hypothesize.
H5: Extent of collaboration will have a negative impact on Computer Self-Anxiety in an online technology training environment.

Research Method
The data collected for this paper came from an empirical study conducted with students in an Introduction to MIS class at a leading south-eastern university. The end-user tool used was Excel. Students were learning basic Excel as well as basic Excel Graphs. The initial sample was 135 students. Students were given course credit for participation. Students with any Excel experience, as tested using a quiz containing procedural and declarative knowledge questions (25% or more on the quiz), were eliminated. Due to possible confounding effects [39] , students were asked to report any previous e-learning experience and were eliminated from the final sample if they did. The final sample size was 119. The sample did not show any statistical differences between genders (61 females, 58 males) or business majors. The average CGPA was 3.34. The training lasted 1.25 hours and dealt with cell references and formulas. Figure 2 shows the experimental procedure.
Students were trained in Excel using commercially available technology-mediated training method. The tool contained a video demonstration (vicarious training), followed by simulated sessions for enactive learning. It was selected because it included features that implemented vicarious and enhanced enactive learning. The tool is designed based on industry best practices and accepted instructional design principles. As mentioned earlier, empirical research shows this as the best method for technology training. In addition, the product has gained large acceptance in universities and organizations alike to train trainees, providing realism to the quasi-experiment. Post training, the participants were asked to fill in a single questionnaire containing item's measuring cohesion, perceived anxiety, selfefficacy and satisfaction. All data was gathered at the individual level. An overview of the experimental design is provided in Figure 2 . The following instruments were used to measure each of the constructs. All instruments used came from existing literature.
Collaboration: Dyads have been shown to be popular in education and in peer programing [40, 41] . Thus, in this study, participants were put in dyads. All groups were zero-history groups. A popular measure of how well group "gels" together is cohesion [42, 43] . It is often described as the psychological force that binds people together [44] . Researchers have shown that higher level of cohesion plays an additive role in improving group outcomes [42, 45, 46] . The five-item Seashore Index of Group Cohesiveness, as modified in Chidambaran, Bostrom [47] , was used. The reliability was acceptable in their study (alpha = 0.89). It has been used in previous IS research as well [48] .
Perceived Anxiety: Computer anxiety was measured using four items drawn from the Computer Anxiety Rating Scale [49] . The reliability of this instrument in that study was 0.87 (alpha). The scale has been used in other IS studies as well [50] .
Satisfaction: A five item scale from Green et al. [51] , α = 0.88, was used to measure the satisfaction of the individual with the process. Computer Self-efficacy: In the current study, the focus was on self-efficacy of Excel technology. The measure used was developed by Hollenbeck et al. [52] , α = 0.89 (used in EUT by Martocchio [53] ) and Gupta and Bostrom [38] ).
Data Analysis and Results
Data collected was analyzed with PLS using SmartPLS 3. The first step was to analyze the data for validity and reliability. PLS offers several advantages over other methods such as a more robust results set, more accurate predictions, accommodates correlations among independent latent variables better [54] , and higher acceptance & compatibility with in/other IS studies.
Reliability: The first one to check is Indicator Reliability. It can be seen that all the indicators have individual indicator reliability values that are much larger than the minimum acceptable level of 0.7. Traditionally, "Cronbach's alpha" is used to measure internal consistency reliability in social science research, but it tends to provide a conservative measurement in PLS-SEM. Prior literature has suggested the use of "Composite Reliability" as a replacement [55, 56] . In Table 1 , all values are shown to be larger than 0.6, so high levels of internal consistency reliability have been demonstrated among all three reflective latent variables. However, for continuity research perspective, Cronbach's alpha is also reported Table 1 . Table 1 , it is found that all of the AVE values are greater than the acceptable threshold of 0.5, so convergent validity is confirmed. Fornell and Larcker [57] suggest that the square root of AVE in each latent variable can be used to establish discriminant validity, if this value is larger than other correlation values among the latent variables. Sqrt AVE's are reported in the diagonal of the Table 2 . The correlations between the latent variables are reported in the other cells. Subsequently, the two structural models were run using bootstrapping. The first, modeled cohesion with a direct effect on computer self-efficacy and satisfaction. Anxiety was also modeled to have a direct effect on computer self-efficacy. Both constructs had a significant impact. In the second model, as shown in Figure 3 , Cohesion was modeled to have a direct and indirect effect (through anxiety) on computer selfefficacy. In this case, all paths shown were significant, except for the direct effect of cohesion on computer selfefficacy. This confirms that that cohesion has an indirect effect rather than a direct effect. 
Limitations
Limitations of the study stem primarily from the context of the study and the nature of the research method. The concerns about the limitations of a quasiexperiment study have been well-documented [58] . While efforts were made to make the context as representative of organizations and a realistic representation of a university environment, the focus of the study has been on enhancing the internal validity of the study. In addition, the TML technology used was highly representative of the technology used in university and corporate environments.
Discussion and Conclusion
As mentioned earlier, the three important influencers to computer self-efficacy in this study are behavioral modeling, group cohesion and anxiety. Secondary outcome used was satisfaction from learning process, since this is an important variable of interest in online education. The model explains 20% level of regression in computer self-efficacy. The hypothesis results are summarized in Table 3 .
Behavioral modeling principles were used to select the right instructional tool. The core principles of vicarious learning were implemented via video and principles of enactive modeling were implemented via a simulated practice session. The effectiveness of this has been well tested in previous literature and assumed in this study. Thus, no comparison with other methods was done. Anxiety was modeled to have direct influence on both outcomes: computer self-efficacy and satisfaction from the process. The study supports these hypotheses at P<0.05 level. The path coefficients suggest that anxiety is a significant predictor of computer selfefficacy in an online environment. While this provides continued evidence to the robustness of social cognitive theory, it also provides support to the assertion that anxiety is an especially important construct in a selfpaced online technology training environment. The perceived level of anxiety also had a strong effect on the satisfaction from learning process. Both of these results taken together, suggest that online technology training environment should focus on reducing anxiety as a part of the learning process.
The final antecedent (tested in the study) to computer self-efficacy according to a social cognitive theory is verbal persuasion. The level of verbal persuasion was implemented via experimental procedures and measured using group cohesion. The study shows some interesting results here. First, there is no direct significant effect of cohesion on self-efficacy. This is contrary to the theory. Thus, the hypothesis is not supported. Secondly, and more importantly, the path coefficient between cohesion and anxiety is significant. Taken together, we argue that this is because of the context of the study, i.e. self-paced online technology training. Social Cognitive theory, conceptualized in the 1980's, did not have the benefit of an online education environment. In a traditional face-to-face environment, all the antecedents of self-efficacy are present at the same time. However, as shown in Figure 1 , there is a temporal distance between when the antecedents are present. In addition, the focus of verbal persuasion in original SCT was the instructor, rather than on peers. Given this, we have argued and shown that peer verbal persuasion has an indirect influence on computer selfefficacy, rather than direct. Verbal persuasion is instrumental in reducing anxiety, which in turn influence's self-efficacy.
This finding has important implications on how collaboration should be viewed in self-paced online technology education. Much of the focus recently, has been on introducing elements of discussion boards, web 2.0 features, etc. to enhance collaboration. Group assignments or discussion boards focus on enhancement of content or student driven discussion boards. However, the results from this study suggest that collaboration in self-paced online education should not focus on content, but instead focus on reduction of anxiety, i.e. students sharing their perspective over the course, discussing and solving course-related problems; rather than presenting content from their perspective.
Conclusions
The core objective of the study was to move enduser training research beyond behavioral modeling, enchaining our ability to increase the effectiveness of training procedures. Overall, the study has four distinct implications for research and practice.
First, the study brings social cognitive theory to the modern era by applying it to self-paced online technology training context. The paper outlines how and why the elements of social-cognitive theory need to be reordered from an input-output perspective to include process. We argue that verbal persuasion and anxiety should be viewed as process variables. This is important because, as shown throughout this study, not all variables have a direct effect on learning outcomes.
Second, the paper outlines the need to focus on perceived anxiety in an online training context. Online training has been increasing in both business and academia. Much of the focus on of this research has been on content development. However, we argue that there needs to be a focus on perceived anxiety in these courses as well since a) anxiety is higher in online courses and b) anxiety has a strong correlation to learning outcomes (as shown in this study).
Third, this study recognizes the lack of verbal persuasion from trainers in self-paced online technology training context. However, the study outlines peercollaboration as an important mechanism for reducing perceived anxiety. This study shows that peercollaboration does not have a direct effect on learning outcomes, but instead is instrumental in reducing perceived anxiety. This suggests that the future focus of instructional designers and trainers in online technology training context needs to focus on using tools such as discussion boards, wikis and emails for anxiety reduction rather than enhancing learning content. This restructured focus of the discussion board towards anxiety reduction rather than content development, can be done asynchronously as well as persistently across multiple training modules and training individuals.
Finally, the overarching ideas of theory and design of self-paced online technology education can also be extended to other technical and quantitative disciplines. These disciplines suffer the similar levels of anxiety as end-user training. Peer-collaboration, especially, dyads can be used in these disciplines as well to reduce anxiety and enhance learning outcomes.
